Electrooxidation of Se on nanodispersed films of titanium dioxide modified with ZnO and Au
in cathodic potential range and its subsequent electrodissolution in anodic potential range.
Experimental part
Electrode materials were TiO2 and TiO2/ZnO based films doped with Au nanoparticles prepared as described in [9] .
Mesoporous TiO2 and TiO2/ZnO films were obtained, using titanium tetra-isopropoxide and zinc acetate as metal sources and triblock copolymer Pluronic P123 as templating agent.
Gold-modified films were prepared using two techniques. Namely, thermoinduced reduction The photoelectrochemical properties of the TiO2/ZnO, TiO2/Au and TiO2/ZnO/Au electrodes were estimated using the spectral dependence of the photoelectrochemical current (iph) [11] . The iph spectra were expressed in the units of quantum efficiency (electron/photon).
Results and discussion
The photoelectrochemical characteristics Table 1 . It follows from Table 1 that the flat-band potential Efb differs insignificantly for the modified samples, which means a small change in the potential drop in the space charge region after the modification.
The band gap energy Eg for the modified samples was somewhat different, depending on the method of modification. The increase in Eg values observed for the samples synthesized by sol-gel method can be explained by the Burstein-Moss effect [12] , where the apparent band gap of a semiconductor is increased due to the shift of absorption edge to higher energies as a result of all states close to the conduction band being populated.
In [10] we showed that, the maximum The anodic polarization curves were recorded after cathodic electroconcetration of solutions at potential of -1.2 V (vs silverchloride electrode) for 2 min. The current wave on anodic polarization curves at potentials of (0.6  0.8) (Figure 1) is an analytical signal of Se (IV) and is caused by electrooxidation of Se 0 , Se 0 +3H2O -4e  H2SeО3 + 4H + , (1) which is formed in the investigated solution as a result of cathodic electroconcentration [13] .
It has been found that selenium electrooxidation potential and analytical signal height of selenium dependent on the modification method and the composition of films, which were used as sensitive layer of working electrode ( Table 2) . 
